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[Abstract] 

[Problem to Be Solved by the Invention] 

There is provided an oil gelling agent having 
excellent gelling ability, capable of forming a gel having 
long-lasting stability, even if it is added at a low 
concentration, capable of providing a gel having excellent 
thixotropic properties and tactual feeling, and having 
excellent safety to the human body. 
[Means to Solve the Problems] 

An oil gelling agent comprising as an active component 

at least one derivative of a-amino lactam in which the ex- 
amine group is converted to a saturated fatty acid group 
having from 3 to 31 carbon atoms or an alkyl urea group 
having from 3 to 31 carbon atoms ♦ 

[Scope of Claim for Patent] 

[Claim 1] An oil gelling agent comprising as an active 
component at least one ot-amino lactam derivative having the 
following general formula (1) or (2) : 
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wherein R represents a linear or branched, saturated alkyl 
group having 2 to 30 carbon atoms, and m is an integer of 1 
to 9, or 




wherein R 2 represent a linear or branched, saturated alkyl 
group having 2 to 30 carbon atoms, and n is an integer of 1 
to 9. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to an oil gelling agent 
for oils such as animal and plant oils, hydrocarbons, fatty 
acid esters, etc., and to transdermal preparations and 
cosmetic preparations comprising the gelling agent. 

[0002] 
[Prior Art] 

Gelling agents for oils such as animal and plant oils, 
hydrocarbons, fatty acid esters, etc- (an oil gelling 
agent) are widely used in the fields of pharmaceutical 
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preparations and cosmetics, as well as in the fields of 
paints, inks, lubricating oils, etc* Oil gelling agents 
are commonly required to have performances that they can 
gel a targeted oil with a small amount addition and the 
resulting gel is stable for a long period of time. 
Furthermore, in some applications, oil gelling agents are 
required to be highly safety to the human body or to form a 
gel having thixotropic properties or a gel having good 
tactual feeling. As conventional oil gelling agents, low- 
molecular compounds such as 12-hydroxy stearic acid, 
dibenzylidene sorbitol, amino acid derivatives, etc., or 
high-molecular compounds such as polyacrylic acid 
derivatives and dextrin derivatives are known. Among 
these, 12-hydroxy stearic acid produces a gel without 
thixotropic properties, and dibenzylidene sorbitol has no 
gelling ability to nonpolar oils such as liquid paraffin 
and also is problematic in safety in that the decomposition 
of dibenzylidene sorbitol produces benzaldehyde • N- 
acylamino acid derivatives such as N-lauroyl-L-glutamic 

acid-a, y-dibutylamide are well-known as the amino acid 
derivatives, and pyrrolidone carboxylic acid amide 
derivatives are described in Japanese Examined Patent 
Publication (JP-B) No. 55-1094. However, N~acylamino acid- 
based oil gelling agents are poorly soluble in oils, and 
therefore complex operations such as heating at high 
temperature or stirring for a long period of time are 
necessary to dissolve them in an oil. Furthermore, such 
operations may alter the properties of other components 
which are mixed with the gel. Although pyrrolidone 
carboxylic acid amide derivatives have no problem in 
solubility, they must be added at a high concentration to 
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gel an oil, and therefore is economically disadvantageous. 
Also, polymeric oil gelling agents such as dextrin 
derivatives must be added at a high concentration to gel an 
oil, and the resulting gel is "sticky" and is problematic 
in tactual feeling. As described above, conventional oil 
gelling agents have drawbacks, and do not satisfactorily 
meet the required performances. 

[0003] 

[Problem to be Solved by the Invention] 

An object of the present invention is to provide an 
oil gelling agent having excellent gelling ability and 
capable of forming a gel having long-lasting stability even 
if it is added at a low concentration. The resulting gel 
has excellent thixotropic properties and tactual feeling, 
and excellent safety to the human body. 

[0004] 

[Means to Solve the Problems] 

The gist of the present invention lies in an oil 
gelling agent comprising as an active component at least 

one a-amino lactam derivative having the following general 
formula (1) or (2) : 

[0005] 
[Formula 1] 

[0006] 

wherein R 1 represents a linear or branched, saturated alkyl 
group having 2 to 30 carbon atoms, and m is an integer 1 to 
9, or 
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[0007] 
[Formula 2] 

[0008] 

wherein R 2 represents a linear or branched, saturated alkyl 
group having 2 to 30 carbon atoms, and n is an integer 1 to 

[0009] 

The present invention will be described in detail 
below. The oil gelling agent of the present invention 

comprises as an active component at least one of a-amino 
lactam derivative having general formula (1) (hereinafter, 

referred to as "a-amino lactam derivative (1)" and a-amino 
lactam derivative having general formula (2) {hereinafter, 

referred to as "a-amino lactam derivative (2)", a-amino 
lactam derivative (1) can be synthesized by, for example, a 

method in which an a-amino lactam obtained by the 
dehydration reaction, etc. of a specific amino acid is 
reacted with a saturated fatty acid having 3 to 31 carbon 
atoms, preferably 7 to 19 carbon atoms, more preferably 9 
to 17 carbon atoms and/or a derivative thereof to convert 

the a-amino group within the a-amino lactam into a fatty 

acid amide group. Specific examples of the a-amino lactam 

include a-amino-e-caprolactam obtained from lysine, 3-amino- 
2-piperidone obtained from ornithine, 3-amino-2-pyrrolidone 
obtained from 2 , 4-diaminobutanoic acid, etc* Among these, 

a-amino-8-caprolactam is preferably used. The a-amino 
lactam may be an optically active substance or a racemic 
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form, and is preferably an optically active substance. 

Also, a-amino lactams may be used alone or as a mixture of 
two or more of them. 



[0010] 

Specific examples of the saturated fatty acid or the 

derivative thereof used in the conversion of the a-amino 

group of the a-amino lactam into a fatty acid amide group 
include octanoic acid, pelargonic acid, capric acid, 
undecylic acid, lauric acid, tridecylic acid, myristic 
acid, pentadecylic acid, palmitic acid, heptadecylic acid, 
stearic acid, arachidic acid, 2-ethylhexanoic acid, 3,5,5- 
trimethylhexanoic acid, isomyristic acid, isopalmitic 
acid, and acid chlorides corresponding to these saturated 
fatty acids, etc- The saturated fatty acids or derivatives 
thereof can be used alone or as a mixture of two or more of 
them. There is no particular limitation in the method for 

reacting the a-amino lactam with the saturated fatty acid 
and/or a derivative thereof, and well-known amidation 
methods can be used. For example, it is possible to react 

the a-amino lactam with the saturated fatty acid and/or a 
derivative thereof in an inert solvent without a catalyst 
or with a catalyst such as condensation agent, etc. The 

reaction temperature is usually 20 to 120°C, and the 
reaction time is usually 0.5 to 48 hours. Although the 
reaction product may contain a slight amount of unreacted 
raw material, solvent, etc., to the extent that they do not 
interfere with the gelation of the oil, it is preferable to 
purify the reaction product by an operation such as vacuum 
distillation, solvent fractionation, re crystallization, 
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etc 



[0011] 

Next, a-amino lactam derivative (2) can be synthesized 

by, for example, a method in which an a-amino lactam 
obtained by the dehydration reaction of a specific amino 
acid, etc., is reacted with a saturated alkyl isocyanate 
having 3 to 31 carbon atoms, preferably 7 to 19 carbon 
atoms, more preferably 9 to 17 carbon atoms to convert the 

a-amino group within the a-amino lactam into an alkylurea 

group. Specific examples of the a-amino lactam include a- 

araino-s-caprolactam obtained from lysine, 3-amino-2- 
piperidone obtained from ornithine, 3-amino-2-pyrrolidone 
obtained from 2, 4-diaminobutanoic acid, etc. Among these, 

a-amino-s-caprolactam is preferred • The a-amino lactam may 
be an optically active substance or a racemic form, and is 

preferably an optically active substance. Also, a-amino 
lactams can be used alone or as a mixture of two or more of 
them. 



[0012] 

Specific examples of the saturated alkyl isocyanate 
include n-octyl isocyanate, n-nonyl isocyanate, n-decyl 
isocyanate, n-undecyl isocyanate, n-dodecyl isocyanate, n- 
tridecyl isocyanate, myristyl isocyanate, n-pentadecyl 
isocyanate, palmityl isocyanate, n-heptadecyl isocyanate, 
stearyl isocyanate, 2-ethylhexl isocyanate, 3,5,5- 
trimethylhexyl isocyanate, isomyristyl isocyanate, 
isopalmityl isocyanate, etc. The saturated alkyl 
isocyanates can be used alone or as a mixture of two or 
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more them. There is no particular limitation in the method 

for reacting the a-amino lactam with the saturated alkyl 
isocyanate, and well-known methods can be used. For 

example, it is possible to react the a-amino lactam with 
the saturated alkyl isocyanate in an inert solvent at room 
temperature or under cooling with ice while stirring for 
0-5 to 7 hours. Although the reaction product may contain 
a slight amount of unreacted raw material, solvent, etc., 
to the extent that they do not interfere with the gelation 
of the oil, it is preferable to purify the reaction product 
by an operation such as vacuum distillation, solvent 
fractionation, recrystallization, etc . 

[0013] 

Although there is no particular limitation in the oil 

capable of being gelled with a-amino lactam derivative (1) 

and/or a-amino lactam derivative (2), oils having a low 
polarity are generally preferred* Specific examples of the 
oil include animal and plant oils such as squalane, etc; 
hydrocarbons such as liquid paraffin, isoparaffin, 
kerosene, heavy oil, isooctane, etc.; fatty acid esters 
such as isopropyl myristate, 2-octyldodecyl myristate, etc. 
The oils can be used alone or as a mixture of two or more 
of them. Other components may be dissolved, dispersed, 
emulsified, suspended, or mixed in the oil to be gelled at 
a concentration which does not interfere with the gelation 
of the oil. Examples of such components include organic 
compounds such as surfactants, ultraviolet absorbers, 
moisturizing agents, preservatives, antioxidants, 
fragrances, and physiologically active substances, and 
inorganic compounds such as titanium oxide, talc, mica, 
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water, etc. When an oil is gelled by the oil gelling agent 
of the present invention, the oil gelling agent is 
typically added to the oil in an amount in the range of 
from 0.01 to 10 wt%, preferably from 0.05 to 5 wt%, and is 
allowed to dissolve in the oil with stirring under heating, 
if necessary. After the oil gelling agent was dissolved in 
the oil, the resulting mixture is allowed to stand at room 
temperature to obtain a gelled oil. The gel strength can 
be adjusted by the concentration of the oil gelling agent. 

Also, the gel strength can be varied by the type of the a- 
amino lactam, and the number of the carbon atoms of the 
saturated fatty acid or derivative thereof or the saturated 

alkyl isocyanate used in the synthesis of the a-amino 
lactam. 



[0014] 

The oil gelling agent of the present invention has 
excellent gelling ability to various oils, and therefore 
can form a gel having a long-lasting stability even if it 
is added at a low concentration. Particularly, gels of 
higher-hydrocarbons have excellent thixotropic properties 
and do not have disadvantages in tactual feelings such as 
"stickiness". In addition, even if the oil gelling agent 
of the present invention is degraded, the degraded products 
of the oil gelling agent are an amino acid and a higher- 
fatty acid, and therefore the oil gelling agent of the 
present invention has excellent safety to the living body. 
The oil gelling agent of the present invention can be 
suitably used in preparing transdermal preparations such as 
anti-anginal drug, motion sickness drug, etc., and cosmetic 
preparations, such as foundation, lipstick, eye shadow, 
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etc., comprising animal and plant oils, hydrocarbons, fatty 
acid esters, etc., as a base material. Furthermore, the 
oil gelling agent of the present invention can be used in 
the fields of pharmaceutical products other than 
transdermal preparations, quasi-drug products, inks, 
paints, paints, and lubricating oils, and in the fields of 
processing of plastics, rubbers, metals, etc, as well as 
agriculture, marine product industry, waste oil treatment, 
etc. 

[0015] 

[Mode for Carrying out the Invention] 

The mode for carrying out the present invention will 
be explained below with reference to the examples. The 
present invention, however, is not limited to the examples. 

Synthetic Example 1 

Five grams of L-a-amino-s-caprolactam (39 mmol) and 58 
mmol of triethylamine were added to 100 ml of 
dichloromethane and stirred. To the resulting mixture, 39 
mmol of lauroyl chloride was slowly added dropwise, and 
stirring was continued at room temperature for 7 hours. 
Thereafter, the resulting precipitate was filtered out and 
the solvent was distilled off under reduced pressure. The 
resulting solid was recrystallized in ethyl acetate to give 

8.8 g of L-a-amino-s-caprolactam lauric acid amide. 
Hereinafter, this compound will be referred to as Aca-LA, 

[0016] 

Synthetic Example 2 

The same procedure as in Synthetic Example 1 was 
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carried out except that 39 mmol of octanoyl chloride was 
used instead of 39 mmol of lauroyl chloride to obtain 6.8 g 

of L-a-amino-s-caprolactam octanoic acid amide. 
Hereinafter, this compound will be referred to as Aca-OA. 

[0017] 

Synthetic Example 3 

Five grams of L-a-amino-s-caprolactam {39 mmol) was 
dissolved in 50 ml of dichloromethane and the resulting 
solution was cooled with ice* A solution of 6 g of n-octyl 
isocyanate (39 mmol) dissolved in 50 ml of dichloromethane 
was added to this solution. Thereafter,, the reaction 
solution was heated to room temperature and stirred for 1 
hour, and then the solvent was distilled off under reduced 
pressure. The resulting solid was recrystallized in 

ethanol to give 9.9 g of L-a-amino-e-caprolactam octyl urea. 
Hereinafter, this compound will be referred to as Aca-OU, 

[0018] 

Synthetic Example 4 

The same procedure as in Synthetic Example 1 was 
carried out except that 10 g palmityl isocyanate (39 mmol) 
was used instead of 6 g n-octyl isocyanate (39 mmol) to 

obtain 14.4 g of L-a-amino-s-caprolactam palmityl urea. 
Hereinafter, this compound will be referred to as Aca-PU- 

[0019] 
[Examples] 
Examples 1 to 2 

In order to evaluate the compounds obtained in 
Synthetic Examples 1 and 2 for their gelling ability, each 
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of the compounds was added to various oils at a 
concentration of 2*5 wt%, and the resulting mixtures were 

heated in an oil bath at 10 0°C to dissolve the compound in 
the oils. Thereafter, the resulting solutions were allowed 
to stand at room temperature, and the conditions of the 
solutions were observed. The compounds were also examined 
for their gelling ability when each compound was added to 
liquid paraffin at a concentration of 1.0 %. The 
evaluation criterion for the gelling ability is as follows: 
A: gelled, 

B: increase in viscosity, but no gelation, and 

C: neither increase in viscosity nor gelation. 

Each of the compounds obtained in Synthetic Examples 1 
and 2 was added to liquid paraffin at a concentration of 
2.5 wt% to gel the liquid paraffin, and the resulting gel 
was evaluated for thixotropic properties and tactual 
feeling of the gel obtained thereby* The evaluation 
standard is as follows: 

A: good, 

B : moderate , 

C: poor. 

The results are shown in Tables 1 and 2 . 
[0020] 

Examples 3 to 4 

The same procedure as in Examples 1 to 2 was carried 
out to evaluate the compounds obtained in Synthetic 
Examples 3 and 4 for their thixotropic properties and 
tactual feeling of the gel obtained thereby. The results 
are shown in Tables 1 and 2 . 
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[0021] 

Comparative Examples 1 to 3 

Pyrrolidone carboxylic acid laurylamide (PCA-LA) , 12- 
hydroxystearic acid (HS) , or dextrin palmitate (DP) was 
used as a gelling agent, and in the same way as Examples 1 
and 2, these compounds were evaluated for their gelling 
ability as well as thixotropic properties and tactual 
feeling of the gel obtained thereby. The results are shown 
in Tables 1 and 2 . 

[0022] 

The results show that the oil gelling agent comprising 

as an active component a-amino lactam derivative (1) of the 
present invention has excellent gelling ability to many 
kinds of oils and excellent gelling ability at a low 
concentration, compared to pyrrolidone carboxylic acid 
laurylamide. In addition, it has excellent thixotropic 
properties and tactual feeling of the gel obtained thereby, 
compared to 12-hydroxystearic acid, and also has excellent 
gelling ability to many kinds of oils and excellent gelling 
ability at a low concentration, as well as good tactual 
feeling of the gel obtained thereby, compared to dextrin 
palmitate. The oil gelling agent comprising as an active 

component a-amino lactam derivative (2) of the present 
invention has excellent thixotropic properties and tactual 
feeling of the gel obtained thereby, compared to 12- 
hydroxystearic acid, and also has excellent gelling ability 
to many kinds of oils, excellent gelling ability at a low 
concentration, and good tactual feeling of the gel obtained 
thereby, compared to dextrin palmitate which is a kind of 
polymeric gelling agents. 
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[0023] 
[Table 1] 



Table 1 (Gelling ability evaluation) 





Example 


Comparative 
Example 




1 


2 


3 


4 


1 


2 


3 


Oil gelling 
agent 


ACa-LA 


ACa-OA 

Km mm V_-^ *m_/^ mm, mm, 


ACa-OU 


ACa-PU 


PCA- 
LA 


HS 

J. J. 


DP 


Type and 
concentration 
of oil to be 
treated 
















Squalane 

2.5 wt% 


A 


A 


A 


A 


A 


A 


B 


Liquid 

paraffin 

2.5 wt% 
1.0 wt% 


A 
A 


A 
A 


A 
A 


A 
A 


A 
C 


A 
A 


B 
B 


Isooctane 

2.5 wt% 


A 


A 


A 


A 


C 


A 


C 


Isopropyl 
myristate 

2.5 wt% 


A 


A 


A 


A 


C 


A 


B 



[0024] 
[Table 2] 

Table 2 (Gel evaluation) 





Example 


Comparative 
example 




1 


2 


3 


4 


1 


2 


3 


Oil gelling 
agent 


ACa-LA 


ACa- 
OA 


ACa-OU 


ACa-PU 


PCA- 
LA 


HS 


DP 


Thixotropic 


A 


A 


A 


A 


A 






properties 




C 


A 


Tactual feeling 


A 


A 


A 


A 


A 


C 


B 



[0025] 

[Effect of the Invention] 
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The oil gelling agent of the present invention has 
excellent gelling ability to various oils and can form a 
gel having a long-lasting stability, even if it is added at 
a low concentration, and the gels of a higher hydrocarbon 
have especially excellent thixotropic properties and do not 
have disadvantages in tactual feeling such as stickiness. 
Furthermore, even if the oil gelling agent of the present 
invention is degraded, the degraded products of the oil 
gelling agent are an amino acid and a higher-fatty acid, 
and therefore the oil gelling agent of the present 
invention has excellent safety to the living body. 
Therefore, the oil gelling agent of the present invention 
can be suitably used in preparing transdermal preparations 
and cosmetic preparations comprising various base 
materials - 
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